In this paper, we extend a recent result of V. Pata (J. Fixed Point Theory Appl. 10:299-305, 2011) in the frame of a cyclic representation of a complete metric space.
In the present paper, we obtain a fixed point theorem for a generalized contraction in the sense of the assumption (.), defined on a cyclic representation of a complete metric space.
Main results
We need first to recall a known concept. 
Let (X, d) be a complete metric space. Selecting an arbitrary x  ∈ X, we denote
Our main result is as follows. (ii) the following estimates hold:
Starting from x  , let {x n } n≥ be the Picard iteration defined by the sequence
and set c n = x n . Assume x n = x n+ for all n. By (.), we have
First, we prove that the sequence (c n ) n∈N * is bounded. By (.) we get that
Since x  ∈ A  and x n ∈ A n , from (.), we obtain that
If there is a subsequence (c n k ) k∈N * → ∞, the choice ε = ε k = (+b) c n k leads to the contradiction
Therefore, the sequence (c n ) is bounded. From (.) we obtain that the sequence {d(x n , x n+ )} is nonincreasing and then it is convergent to the real number
Now we show that r = . Assume that r > . Let x n ∈ A n and x n+ ∈ A n+ . By (.), we have
for some K > . Letting n → ∞, we obtain r ≤ Kψ(ε), for every ε ∈ [, ], which implies r = . This leads to a contradiction, therefore
For p ≥ , suppose there exists j,  ≤ j ≤ m -, such that (n + p) -n + j =  mod m, i.e., p + j =  mod m. Now, let p be fixed, j =  and let
So, we have
Since p =  mod m, x n and x n+p lie in different sets A i and A i+ , for some  ≤ i ≤ m. Then by (.) we have
Since q  = , it follows that
Consequently,
This shows that {x n } is a Cauchy sequence in the complete metric space (Y , d) and, thus, it is convergent to a point y ∈ Y = m i= A i . The case j =  similar. On the other hand, the sequence {x n } has an infinite number of terms in each A i , for every i ∈ {, . . . , m}. Since (Y , d) is complete, in each A i , i ∈ {, . . . , m} we can construct a subsequence of {x n } which converges to y. Since each A i is closed for i ∈ {, . . . , m}, we get that y ∈ We can write (.) in the form
for some K > . Suppose that ε = . Then we have
If equality occurs, the relation
is valid for every ε ∈ [, ], which implies d(x * , z) = . Thus, x * is the unique fixed point of f for any initial value x ∈ Y . To prove that the Picard iteration converges to x * , let us consider
well. By the continuity of f , we obtain
Letting n → ∞, it follows that (x n ) → x * , i.e., the Picard iteration converges to the unique fixed point of f for any initial point x  ∈ Y .
(ii) Since x * is a fixed point and x * ∈ m i= A i , we obtain that
In view of Remark ., we immediately obtain the following corollary. Finally, we will prove a periodic point theorem. For this purpose, notice first that if f satisfies (.) with constants α, β, γ and function ψ, and if f (x) ≤ x for each x ∈ X, then its m-iterate f m also satisfies the condition (.) with constants α, β, mγ and function ψ. Indeed, let us suppose that f satisfies (.) with constants α, β, γ . Then, for every
Thus, we immediately get that, for m ∈ N with m ≥ , we have 
